Function of porcine adhesion molecules in a human marrow microenvironment.
One way to circumvent the need for chronic immunosuppression in solid organ xenografting may be to induce donor-specific tolerance using bone marrow transplantation. If this approach is to succeed in the pig-to-human species combination, pig marrow must be capable of maturing into relevant tolerance-inducing cells and replenishing itself in host human marrow. One possible barrier is adhesion molecule incompatibility. We have studied the compatibility across the pig-human species barrier of two well-characterized ligands known to be important in hematopoiesis, CD44 and very late antigen (VLA)-4. In vitro long-term bone marrow cultures were studied in which the effects of blocking antibodies were assessed by measuring cell numbers and colony-forming units. The blocking of CD44 had a comparable inhibitory effect on the hematopoiesis of human and pig marrow, even if the latter was maintained on a human stromal layer. Both cellular proliferation and colony-forming activity were inhibited by anti-CD44 monoclonal antibody. By contrast, a significant difference was observed in VLA-4 usage by hematopoietic cells of the two species. Blocking VLA-4 markedly inhibited human hematopoietic cellular proliferation but had no effect on pig hematopoiesis, on either porcine or human stroma. The data suggest that the incompatibility of either CD44 or VLA-4 is unlikely to limit the efficiency of porcine hematopoiesis in a human marrow environment. However, the difference in VLA-4 utilization between these species raises the possibility that other interactions may be important for effective porcine hematopoiesis and that their failure to function between species may contribute to the poor function of porcine hematopoietic cells in primate marrow microenvironments.